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(54) MEMORY CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a memory control 
device capable of sharing a memory bus, reducing the number 
of buses and securing a fixed data transfer rate. 
SOLUTION: The memory control device is provided with 
memory controllers 9a, 9b for mutually monitoring and 
controlling data flowing in a shared bus 7 in order to evade 
the interference of data in the bus 7. Exclusive right is 
applied to plural memory controllers 9a, 9b so that data of 
fixed quantity can be alternately transferred to these 
controllers 9a, 9b through the bus 7 or preferentially 
transferred to either one of the controllers 9a, 9b. 
Consequently the number of I/O pins to/from a memory 6 is 
reduced and the interference of data in the bus 7 is avoided. 
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(57) [Sft] (iTiEff) 

m&mw & ti $> (c N ±aE**v** ^ fifing— 9 itm~& 

-=e y 3 v h n — 9 9 a . 9 b Srflfi 
X.5 <fc5fcL"CV^5 0 _hfe : »(7)^^y 
a. 9blt 5^'^ 7 Sr^S^. £>5VM3\ —J?<D* 
^ijnyhp-79a (9b) ^«3feW«-0f^*<D7 !r - 
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WtfW*0>«l81 

a**^** Lxmm £ tit v >s * * y 

±.m&#'<* x*<dt*—# <d=f& &m n « fc «> ±is* 
^-xtcsettsx— ^*«stcEa«w»'ra, >*y a 

*« *. fc r. t frttflfc <t i* 5 * * y M1W3&IB. 

x&&mzmm l*j&s&, wje^— 1 W4t l 

- * (EBlOBff Sri- 57-t7 Srflu , ±1E«*£) * ^ 
y =i >- |> p — ^ (OfHrH^^Sf aE^x — i^— h 

<k i- 5 m&K . ±i BT - ic^J- L T r. ti^rfilt 5 
tr^^-ff SrflB*.fc«|*Jj i K1E*M>;*-=e y 

MfHSB. 

gkcoffiXEi'S ^ *yayho-5t» LTBf£«*l r 4: 

p - 5 Kfcf LTBr Zii (O-r - * *5i£ i^— h SriftmEi" 6 BS* 

[ 5 ] mmir- 9 A*¥« t »A*> S tifcWtt 
^-^SrW^i-Sltl^ai SrflBx:. BHft^— *3&s»Jt 

km ft 5* - 9 mi /j- b ai * *s k s 5 m m-lb ^ 

[W**6] ±1BH«^— *A;fc*IM^ 
7r 9 i/^ y StflHSL 3yt°a-^J:!)(7)f^ TOJt* 

aa*«Q^*y»j»iSKo 

[00 0 1] 

[3BW©*i-5fi[«»»] ##Wr±* * y MMSBlcH 

fc> * y mfHSBt^Hi-s t>a>-efc5 0 
[0002] 

£« Lfc«flBSrra— <Djaai^o y 9 x%m~tz> z.t\c£ 

[0 0 0 3] — 7*^ ^yu«ia4rfflv^5r.i:^J; 
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[c\±m\&* * y /j^^r^ i &st>^ ±iaos««!faisiE<o 

* Sr*ft«ttSrPIi*^ jiff Lfcttfttf 6>*^ 
» , fo b 6 7=*- * <£> 8E*L^ lc»iSi- ^5 ^3? j5« 
So trt?, ^SSW^AtcJ;6#KS¥l 0- 1 4 0 0 7 

So 

[0004] r.(OHBflfe«L«SEH:, B7^t«t 5^, 

fi 9 b ) -eBf3e<^«!fa*a6 L-tcmmr'-^ % p 

^y 6^iBtRi"5i: 4: t fcl-. n-^yu^-^y 3 > h a 
-y9 a (4fcfi9b) &ftLX? t m\l&T-#%mft^ 
» 2 . foS v^ttm©M«*«^^:*giSi-« - i: «t 

[0 0 0 5] £fc, ±S£(^J: S^iiffltex— ^A^a<t 
5 # HfcffififeT*— ^$r^>-3-^3 ■eW^t (JEM 

20 -^Srxa— K L-CfllK^Mffl^aSrteaii-S r. ' 

t fc-Ct 5 J: 5 i:ftot*i 5 > ±BE<z>teafef|nj«itt3i^=i 

-y3(Jli|Ofcj£. 9*— 3^4fll©*gaiSr DM A Wl/ 

^h^^yr^w) ^i>n-77 (8) T?ntfi-s 

[0006] (ij^A^^a, i!i«a*#a, 

j&lrzizitok^ v*—9'<^Vyi/±ofymrthi%x\<^ 
©^^ey SrfflAtbTV^S^, R^iflctfto^^ey Sr^Lt 

[0 0 0 7] i-fcjb%, iKBfttWaaSIE'Ctt, 
3fcT-toa (riEf^A/J-T-Si: fC^^^tt^bHiW 
Bki It^/y ^^^cot*— ^teiSffljffl) ww^°y^ 

yy|>2> h — 5^bW#^*y 5 ^^LTcOt 2 — ^60 

1 0 <o^^«*«Lfflir: <t ot^ftliKff LTfT 5 r. 

40 - ft 5 r. t & W Jti- 5rt/j5 nfflB-e $> 5 □ 

[0 0 0 8] 

jJWSto^M^y 6 -C©M»«iaSH:, Ro-* 
/u^< ^y 9 rt-eK^A0fffl<0»too fe. 1 ^— v> 1=1 ooofi)®^ 
— iS'SrWx.ff a— ^/M^-y =yhP-79 b "T?BB*tt| 

l, ^y v^^^m^^at-teiiiLT^/j^2^-v ? B 

<OBiM&7*— ^Srn— ^yu^^ey hp— 9 9 a Sr^rL 

tlEot, A^J/B t W^ffl ©^y^7a t 7b#2« 
50 &mt1& V J, LSI (ILJ: 5 t Lfc»*^-t69**Attl 



3 

jUfXDiSjzlCDteffi*) , LS I <D=2* Y i? 

[0009] ±BB2*a<0**y>**&*Wfc:-t"S 
*4fe"*-Stf^9-Cft<, — ^L^cx — ^tei^i/- htm 

[ooio] *wm±m±mn£mmc*mi,. ±is*. 

[001 l ] 

[ RH 5 fc ft <0 ] n tt_hl El g fi<J & igiS 
■T -5 it ft fcEAT<B*» SrKffi ttv^ n 
[0 0 12] i-ft^, *3BWttloco^*y 6l-c*tL 

[0 0 13] jija^^yKK^fev^T, **Wtt±8E* 

l^-79a, 9 bSr«Bx.S J: 5t-bTV^S 0 
[0014] ..LKIfiSctfM ■=& !)3yhD-79a, 9 b 
tt, 7 tXStffiffl Uft^s & , Blf/^x— 9 St 

& l LfcBf3£^ffi-f oco^— ^teat«rHfr*~3 - 

£}Cft3 0 ItliaoT, /*y 6^<DAW*^^«>* 

[0 0 15] £fc> _Hfti2 0(t)7 { ^ey ho- y 9 
a , 9bi:±5 -r- * teai^W* Sr-T 5 7* - tf * l i & 
fig 7LZ>b. tr7**«*K*^a 1 2 ST - fcT* 
LT±fEiffifcO> ^,y =i V h u — 5 9 a . 9 b iDfatlti* 

?mmm<D 9 mm h sresH- 6 

:daot, s^t xir^Hfc^^-y ^> hp-7 9 a . 

9 b fimfetik<o r — 9 teig Sri" 6 <b a* "f fig <t ft 3„ 
[0016] r<0*W#±, \m^-9Xt)^ktVAK-)) 

- 9 m^mm^- 9 e> m^s^s* m 

(cj-ire^ e y ±-cj5fffi<0«*SWs ft $ ft 5 r«ffc»Sl3£Efc: 

[0017] 
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[0018] Hi ^-tfflr&te. ±EB 7 -ettw Lfctt 

ft^^^ey 7a, 7 b*sp^;M*y ay^a- 

ft, u—jjj\s* y 6 ^(OAlil^tttt**^^ 7 ?r^r b 
Tft**t5 <t 5tiotv^ 0 SSfc, ±8B#^^7"C 
(DD-^/M^ey 6 «t 5 ©A^jf-^, ai/Jx — ^oD^i- 
8PSr*frt5/E:ftJ-, p^/M^JJ 1—79 a, 9 

^^fci±-rv^^ 0 (S4, r. r-Cfi2oc0 7«- : ey /^Sr«jc 
IMltv^^ 2oJK±-efco-CfcJ:l^i:ttfc* > 5 

[0019] ±§2HlJOior> : ir0ri 1 cO®j«flH{co^T. El 1 8: 

[0 0 2 0] ^-f > HttiA^^gkt It^^rtt 1 70- 

ft) 1 S ^HttiT*^- ^ tty* ^ — 9* 4 T-W'S L * ^ 

ypyhp- 79a t*tf!Jx.fiiiiteft!ia!Srite ut d — 

tcaatt s n 5 □ 1 ^- o @ osBifer f — ^ & a — 
yj/u^^ey 6jcflattsttat, ^^y hp-7 9 b 

i: LT(7.)7 9 y 2t?PniSiJi"S J:.'>tCftoXV^ 0 ^od 
1 B co|g«^aS L«taiir InjO^ic, 2 g ^Offif^ 

[0 0 2 1] i^tt, /^Jj3yhD-79ai/ ; e 
JayhP- 79b fifWJH^t-^C^^^ 7 Srffiffl^S^t? 

[0 0 2 2] El 2 7 coBflt|l*<^)>« ^E- jjayh 

p — 5 9 a . ^y=iyhp-79b lffl^)flilIW«#«) ^ 

^ v^EiT-fo «9 , mia (a) (Dtftm 2 1 ^t^^^ 7 

cD^^mfi (^^f:i£/l)tS) Sr^UTi^Sa 
[0 0 2 3] 7.f-^7v|ft2 2 (112(b) ) fi7<^y 

40 —9*Wm-2A (1212(d) ) tt^^ey |>a-7 9 b 

<D&ft'<x 7 0>m\WzM$:2li- «*-e*> So y ^ h 
(8*2 3 (112(c) ) . H|f2 5 (112(e) 

[0 0 2 4] . ^!JpyhP-79a fry*— 9Hr 

m<pnm^&<>tz\fy&x*v hit* 2 3*^*—^ 

(H igh: «TRHW&bTH<btBi-) (^^-/ 
^ 1 A) „ Jk(0^ a y 9 (II 2 (f) #!!«) t'/^y^y 
50 M-7 9 b^f- 9X{8-%r2 AtAy**** — ^/^M 
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5 

(l o w : sxTffimisXLtmi-) . -rfcfo*^*!/ = 

y hP-7 9 afl ^^y3yhp-79b ^*^-/^ 
7Sr«fflLTV^/j^^ffi-Cfcnfi, ±mV?^X Mf* 
2 3&U 7t=— #7^ff*2 2SrHfc.L"C^^ffifflHlS: 

ry/5A) D 

[0 0 2 5 ] ^!J3yhD-79a«t^ 70 

- * 7. (f * 2 2 SrflfcB U r ftj&s HtMffi-C*>*Ui y if ^ 
7 hff*2 5SrH©tt«©**«W-r5 (^7^5/^3 
A) o :©W|T\ ^^y3yhP-79a^f-^ 

J* ft * 2 2 it L m&ofc^ i st^w Lfc»»-o, 

n>- |>P-7 9 b tt*^ — ^7^1*2 U 4^7, 

/6A) „ 20 
[0 0 2 6] %tz^ T^^D^y h o — 7 9 a t>7*— ^fc 

(D^Tyy" (^T7^6A) "Cy hff *2 3 SrH 

(CUT, *£v** 7 ©ttffl«iS:**-C r. t 8rffl#M»l 
^ffifti-f-5o 7k<o^'ryy p (^f^7A) T_htE^^e 
J)^yFn-79a tt^f- ^^lf * 2 4^SH"C&5© 

r\ 7<o«ffl*i*sBH**n«*-ey Mf 

*2 3SrH|c«fe»-i-« 0 

[0027] urmmiz it, 7 ro«e/B«tsraE 

—&<D**e y^y hp-7«t^ 7 (^fiffltSS:!!?* 

[0 0 2 8] JfcJC ±B2O(0^ j e!l3VhP-79 

[0 0 2 9] Jf, ^^y3yhD-7 9b/pf- y /^ 

7 9 aC0^7— ^7sff*2 2^LTfciUf, ^^y =» V 
hP-7 9 b coy ^7 Mf *2 5 & U 7^ — ^7ff 
* 2 4 Sr H LT'**tt/B**«»1- 6 (^fy^ 1 4 
A) 0 ^ -i- y ^ y |> p - 7 9 b (irfr^f - y / f - ^ 
fel^^jts ^ T^f-^^f 7^- 2 4SrM£L-C\ ^7. 
ttfflttSrttK-TS Ur^HA) „ 7ktz^ ^^yn 
V hn-7 9blt y ^7 MS* 2 5 S: L 

Wx.fi— ffiH*|fflfco"Ctty hff*2 5&I-Uc 
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y ^7* hff *2 3 SrHf^ Lttt5 (7^-/ 7*2 1 

A) „ 

[0 0 3 0] c\(Om^> itv^c^^y ^ V 

hp-7t'ftt^fi5S:l5tt6t)^i:t§t, ^^y 

Ifc^ot, Kk<r>*"r y^fX^ V = V h n — 9 9 a fit 
;?7.ff*2 2Srl-l^, y ^7 h{f*2 3 £ 

[0031] ifc, ^^-y ny|>p-79 bfiy^x^ 
MS#2 5SrH^Ufctt«S:««p-rU r.co^f§T\ 7< 
^ypyhP-79a YZWxfeT—t&iOT*— #if&$&fi» 

St*-*-* (77^7° 2 5 A) „ ^*!)ayhP-79b 

[0032] Lfcjjsot, *w^7 7 (Dmrnrnzmm-t 

5^lct>oifel$WW5«)tt, %IJj<d hff 

fc, *-=ey a:/hn — 7 9 b*sy Mf*2 5SrH 

l£ LT/j^^^ffiffltS^ IS # £ *L S S T? iftS 1$ BB 4 2 

y M»*Srm-f-«t5t-UT J ^« t. ^^ey^yh 

|V4, #7.7— ^7.{f*2 2 N 2 4COKcO}9]| 3 MT^^II]cO'r 
[0 0 3 3] H2T*f43SJ*©>*y 3V ho — 7 

9 a, ^ypyhp-79b as**'*;* 7 (Oi^/fiffi^ 
y a v h u-ytznm^^^ 7 (Diamm^m^ uxv> 

[0 0 3 4] if, ^yny|>p-79a^-^fe 
jSOiP«3& s «EofcH#^-Cia3 (c) K^-fV hfS* 
2 3 4H|CfS (^77^1B) 0 &CO^ny^T*ia3 
(e) tCTj^-r^^ey h p — 7 9 b (/^r- ^7>ff * 2 

4 /j5 L -Cfc*U3\ y ^ ^7^ h ft * 2 3 S: L , [EI 3 (b) 
77^7.^ — ^7ff*2 2^K(at^^y 3> hP-7 

9af4/^«ffl*S:jB»t8 Uf7/2B) B ^cOJ: 

5 K'^ttfll«IS:aE# Uc^^y^yhP-79a ttglf 
Ail t"- ^ &<Dy*— 9 *£jfe&S|*T ^> 7. 7— ^ 7 {f * 2 

B) 0 

[0035] ^(07s7-^/7 D -c(l 3 (d) tc^-r^^ey 3 V 

hP-7 9 b^f- ^^fS*2 4^Lt*fctU^ : ey 
=i> h o — 7 9 a fly hff*2 3 ^ L x 7.7- — ^ 

7jf* 2 2^HiCLt^M^»t5 (7.7- 7 7 s 
8 B) o 

[0 0 3 6] «TR!«K l"C, 7 
aLfc^^7 7-^7°T\ fc^-^^^y^yhP-^ 
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5o £T\ 7 asffi^T 

ABKft 9 5 r *s-C# S„ 

[0 0 3 7] _hfEo J: 5 ft*«c^iT3 ^itj:?, ffilf 
47^11^3 y^D-^;M^e!i tc|??]n#^T^ir^ 

h SrTEl Sr^^< Sfj^jtc o — ^- y ^r- ^ 

[oo38] z.<D$gm<Di&m 2 <owh^it±rm)&(DBm 

i<DWf$ttztoz-X* T—\?9 i i i-ir^fm-a?*^ 
l 2 iSrJUx.fc«j«S:*L"Cv^5 0 

It <k tt » *c - Air to h -eteag t- 5 © fc s x - 9 

[0 0 3 9 ] ±1E7— tf* 1 1 (i^^y hP-79 
a^€^y|>D — 5 9 b J^WfC**'** 7 <7>f£/B 

itsrWiRUcfc 5 <t-rs t %\£^<o&m'*x 7<Dmmm<o 

■Uff Srff ±1E tf-r -g-SS* i*^* * I 

2J4, ±MT-\?9 1 l lait, ex^*lf-^T\ 
if Obf 7*^-7*— *S:^< bou— hT?ifrttea|-f'<# 

1 2«, inflfex-^oteaifliiteiiwffi, f&Bfifex— ^ 

©Affix — ^teigu- K Bfifex — ^co^-^ft^SrSE 

[0 0 4 0] T—IT9 1 1 SrfflV^fcSft^ov^ 

Td 5 L-CttWi-*. H 5 7 <z>Plflci# 

©^^y3yhP-79a ROM ^y=i>hD-79b 
i7-W 1 1 mfOm»{B^r<D9-f $ ^i/B|-e&5o El 
5(a) tc^i-«cfgff^3 ltt**|V*;* rcDtS^tftffiS:* 

[0 0 4 1] a, 

9 bKW^Six5-f*-^/Ht#3 2 (H 5 (b) ) &t>* 
4 *~-?Mt?r 3 4 (HI 5 (d) ) (i-^n^x^ ^y^y 
hn-7 9 a SW^y ^yhD-79b <D}t:fis<^ 7 

(OffifflW^f^-efc 9 , r. oft ho t%K&**r}) 
3 ^ h b - 9 * 7 £ ttJB t5Cis5St*S, y 

^^•^ hm^-3 3 (as (c) ) , y Mm- 3 5 

(1115(e) ) , ttttiW, ftt/^7ittfflit51 
y hP-7 9a, 9 b /^br-t:^ l I [Z 

[0 0 4 2] £fc, -e^^ff-^3 6 (1115(f) ) ttT — 
[0 0 4 3] _bte-f ^-^OWf * 3 2,3 4 IZ±M^* 
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^ (H-^3 6 i y Mf-^-3 3, 3 5 tCg-3^T7F^ 

©fcS^^Ja^hP- 7 9 a CO y ^ Mt"^ 3 3 
*S H C^ot^^- ^/Wf # 3 2 fi H tt ft ft 1^ 
J/K ^^919^3 #^7«-=E-y =i>^ — 9 9 

boy^x^ h ft # 3 5^ W ft 5 £ . ^ - -?Mt% 
3 4tt*6t"f HfcftSo "**ftto*>>*y =>" ho-7 9 b 
O«L-J!B^«jfeSixSr.i:lcfta 0 (Sfj. ^^^ff^-3 6^ 
L^JMIHtty Mf^-3 3. 3 5(7)PfiL^)^7- 

[0044] ft*3WjfpMi: it, mmmm itmm<o 

»^.Srffl|tci-5 0 roiB/jj^jr^i. ^^ey^>-|>ci-9 

9 boa^fi^y 2 irfto, R^y 214,' 

cox — ^te-iHi^— K-t"7 hvy/r-^^tt^ 
9 >f ^^±0 7>(lS'<iy7T £ i/Hi X.T V > 5 /j- , '>ft < 

i: fc*cQ9-Y^^y7r* s 35^fte>ftv^J: 5 K^y 
^^y i>d-7 9 b^r/y y^if(Z)t:T't 

[0 0 4 5] ^^yhD-7 9a^7-fte 

iiot(e(i/^!/gofcii$^-cy ^^-^ Mf-^3 at^Htar 

T% T—\?9 1 ltt±8B**^^ 7*5ggv^-CV^ixtf ("f 
ft tot, ^ynyhp^79b «fc SteSltoffl^^fT 
Si-tTi/^ftCtixfi) ^y^yhD-79a 

^-7>[f^3 2^H^f^) (^7^2C) 0 7^^-y 
1/ |> p — ^ 9 a (4, >f ^ — -JMt & 3 2 ^5 \-[ {c ft o 
30 Ot*BUTJifla*W^^ 7<Offiffl*tSrWifei-4 (^X 
y/3C) „ 

[0046] ^U^y hP-7 9 a tt, /5f aIEx ' — ^ S 

(rmmtmT l>tiW&X\ MhK ] J 9^ Mt-S- 33^ 
tt, iffi^A^-^ *—7Mn-% 3 2%L\c LT^l-*^^ 7 

yhp-79 b xhmm\^-9mm(on i mf>m^tcm 

[0 0 4 7] T—\?9 1 1 "Ctt, ±ffi^ * y = >- h P — 
^0 9 9a ^^h^"/^^ 7 SrtEfflifi-Cfctttf, tt>« ^ty^/h 
a -9 9 a XtDffifey*— ^S^f-^feg^^Tt^ 4: 
[WlH^^^^r y^vhp — 99b ^/Wf 
3 4S:HKt4 (;>7"^6C) o ^y^yha-7 
9 bfi-f ^/Wf-^3 2*Hi:ftot©S:JSBtt* 

[0 0 4 8] ±§E^ ^y hP-7 9 b f4;TrAEX~ ^ 
fflO«giS35S»T L3tH?F^-C\ W.-hlcV9^7. h«*3 5 

1 1 ai-^/PtC-i' ^— ^/Hf * 3 4 Sr L t£ Lt*t^ 
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[0049] r r.T\ ^^y ny|>p-79btu 9t 

#5fc5„ ±flET— ir^l l fcte N .hBGb^^- 

W^SS*^** l 2 «t 0, if O-r h 

l^tr-W 1 1 ttBf^Oja»IT'±K^^^«#3 6 & 
H^)«iCf5 0 6*SH-C&4«IBntt 
*-=ey n> 9 a frbOM y ^31^ hff 

3 3ttffiB**t, hP-7 9 a /j^tli^^'l 

6y^^« 5<Dfr&T— \?9 1 1 t-^ltAti 

[0 0 5 0] *i\ ^!i^y|>D-7 9a/jv-^e 

j/^-O^ey h n — 9 9 a /jMbcoy 9=~x h (f-^3 
3j5SH-efc*ri:S:tftttJ-*-«*s, r. 4: * Ji H2 * ^ ft 

So 

[0 0 5 1] -e^RTHc^y = hp-7 9 b J; 9 <£> y 
^ jc* hff-^3 5flSHfc:&5 U7-7/I6C) , T — 
1 ltliR!) hlf-^3 5*SHfC/j!ofc^|fiS: 
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